Immobilized receptor- and transporter-based liquid chromatographic phases for on-line pharmacological and biochemical studies: a mini-review.
This review addresses the synthesis and characterization of two different types of receptor-based liquid chromatographic supports, one based upon a trans-membrane ligand gated ion channel receptor (the nicotinic acetylcholine receptor) and the other a soluble nuclear receptor (the estrogen receptor). In addition, studies with the P-glycoprotein transporter are also reported. The nicotinic receptor was immobilized via hydrophobic insertion into the interstitial spaces of an immobilized artificial membrane (IAM) stationary phase. the estrogen receptor was tethered to a hydrophilic stationary phase and the membranes containing the Pgp transporter were coated on the surface of the IAM stationary phase. The stationary phases were characterized using known ligands and substrates for the respective non-immobilized proteins. The results from zonal and frontal chromatographic experiments demonstrated that the stationary phases could be used to determine binding affinities (expressed as dissociation constants, Kd,'s) and to resolve mixtures of ligands according to their relative affinities. In addition. competitive ligand binding studies on the P-glycoprotein-based stationary phase have established that this phase can be used to identify and characterize competitive displacement and allosteric interactions. These studies demonstrate that immobilized-receptor phases can be used for on-line pharmacological studies and as rapid screens for the isolation and identification of lead drug candidates from complex biological or chemical mixtures.